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ABSTRACT 
The demand of mobile technology in Malaysia has been more than expected and continues to expand 
greatly. Mobile supply chain management is one of the systems that provide managing petrol 
transportation efficiently. The application of mobile technology, allow the information of petrol 
transportation to retrieve ubiquitously and ordering process can be done immediately. It will help the 
sales executive from the oil and gas company to closely monitor and ensure good delivery of petrol to 
customers. Thus, this study aims to design a requirement model for mobile supply chain management 
system for petrol transportation in one of the oil and gas company in Malaysia. The model will provide 
a better guideline for the mobile system developer to design and develop the system accordingly. There 
are three main phases involved in the study which are defining, analyzing, and validating requirements. 
Nevertheless the study only focused on capturing the functional requirements using Unified Modeling 
Language (UML) and concluded the constraints arose during the course of producing the model. 
I. INTRODUCTION 
Nowadays, fleet management system, become one of the elements that contribute to current fleet's 
productivity and reduce working capital requirements by lowering operational expenses. In addition, 
the fleet management had become the business challenge in order to find the right alliance of 
technologies and services to unleash the full management potential. In order for the fleet management 
company to stay in touch with their marketing and sales information, mobile communication become 
the component that provide specialized needs to them (Salkintzis, 1999). Silva and Mateus (2003) 
stated that a lot of opportunities can be created with the combination of three technologies which are 
Internet, mobile communication and location technologies. Thus, to exhibit the usefulness of mobile 
fleet management system, petrol transportation is one the services that employed the application of 
information technologies which can provide the return on investment to the company. In order to 
establish a well defined mobile fleet management system, analysts or developers of the system need to 
understand all the requirements needed to build the system. According to Silva and Paton (2000), 
analyst used requirement model as a data flow model to represent the functional requirement and 
operational concept as the basis of the design guidelines. Pertaining to this, Unified Modeling 
Language (UML) has various uses in many different applications and become the industrial standard 
language for object oriented analysis and designs (Nunes, 2000). Therefore, this study is aimed to 
design the requirements model using UML model. Petronas Dagangan Berhad (PDB) has been chosen 
as the case study since the oil and gas multinational company provide petrol supply services for the 
petrol station in Malaysia. 
1.1 Problem Statement 
In PDB, sales information is one of the important element that gives an overview of sales executive to 
achieve immediate and 100% market penetration. Marketing covers a wide range of distinct activity 
that requires different skills to perform and provides greater support to user interface design. However 
due to the factor that working nature of the sales executive that they are mobile, the sales executive 
unable to stay in touch with their sales information such as to keep track the delivery of petrol and sales 
strength. Currently, the information is only available in the stand alone database which only can be 
accessed from the off~ce. The existing systems only cater for scheduling of the transportation internally 
and no mechanism exist to update the sales executive on the status of the delivery information. As far 
as productivity is concerned, the power of accessing up to date information on sales is highly desirable 
for all the sales executives. The scope of the study will be focusing on development of requirement 
model of (Mobile Fleet of PDB) M-FLEP. The requirement model consists of use case diagram, use 
case specification, class diagram, activity diagram and interaction diagram. Besides, a prototype of M- 
FLEP is also developed as a proof of concept of the requirement model. The prototype will be using the 
desktop PC Emulation as an instrument to demonstrate the M-FLEP. 
I I. LITERATURE REVIEW 
Requirements 
The description of what a system should do in software engineering is defined as requirement. In 
addition the collection of requirements defines the characteristics or features of the required system but 
did not state how the system implements the requirements. In the other hand, user requirement is 
interpret as high level abstract requirement while system requirement is the detailed design of what the 
system should do (Sommerville, 2007). Whitten et al. (2001) divided requirement into two major 
types, which are functional requirement and non-functional requirement. Bennet et al. (2006) divided 
requirement into three categories, which are, functional requirement, non-functional requirement and 
usability requirement. Functional requirement is a system service which is expected by the user of the 
system and will present the functional or feature that must included in certain system to satisfy the 
business need and be acceptable to the users (Sommerville, 2007). According to (Whitten, 2001) the 
description of other features, characteristics and constraints that define a satisfactory system can be 
called as non-functional requirement. Non-functional requirement are those that describes aspect of the 
system that are concerned with how well it provides the functional requirement. 
Requirement Model 
All requirements that have been obtained should be documented after the system analyst has found the 
requirement. This will help the system analyst to obtain the required document. Requirement model 
should be presented in an understandable way such as modeling the requirement. Requirement is aims 
to capture the functional requirement from user perspective and give a complete view of the 
requirement needed from the system (Bennet, et al., 2006; Booch, Rumbaugh, & Jacobson, 1998). A 
requirement that use UML, will consist of a use case model, use case diagrams, use case description, 
prototype of some use cases and initial Architecture Model of showing sub-systems. A subsystem is a 
part of a system that consist related elements and a model is an abstraction of a system or sub-system 
from a particular perspective or view. 
Unified Modeling Language (UML) 
The Unified Modeling Language (UML) is a visual modeling language that can be used to specify, 
visualize, construct and document the artifacts of software system (Booch, et al., 1998). According to 
Silva and Paton (2000), LTML has been widely accepted by application developers and provide greater 
support to user interface design. According to Eriksson (1 998), UML can be applied in different phases 
of system development, from the requirement specification to the test of finished system. In addition, 
UML can also be used for business modeling, software modeling in all phases of development and for 
all types of system, and general modeling of any construction that has both a static structure and 
dynamic behavior. Furthermore, UML has become the formal and de facto standard for creating 
software models. There are many types of diagrams in UML. Each diagram in UML has a specific 
purpose. The following defines the types of UML models for the specific domains: 
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The User Interaction or Use Case Model - describes the boundary and interaction between the 
system and users. 
The Interaction or Communication Model - describes how objects in the system will interact 
with each other to get the work done. 
The State or Dynamic Model - State charts describe the states or conditions that classes 
assume over time. Activity graphs describe the workflows the system will implement. 
The Logical or Class Model - describes the classes and objects that will make up the system 
The Physical Component Model - describes the software (and sometimes hardware) 
components that make up the system. 
The Physical Deployment Model - describes the physical architecture and the deployment of 
components on that hardware architecture. 
Mobile Location Services 
Mobile world has become the rapid development and fast adaptation of new technologies. The 
convergence of three technologies, the Internet, wireless communication and location technologies is 
creating new opportunities for mobile services (A. P. Silva & Mateus, 2003). On top of that, recent 
technological developments have led to the availability of mobile environments for the implementation 
of fleet management application (Riccardo Bozzo, 2001). Therefore, in order to improve effectiveness 
of the transportation system, mobile location information services can be utilized. According to (Jagoe, 
2003), mobile location services are subset of larger set of new capabilities enabled by advanced 
personalization technologies which is context based services. Application that are context-enabled not 
only are able to customize themselves based on where a user is but also on who the user is and the user 
might be playing at a given time. Therefore, mobile location services have a great deal of attention 
because of the opportunity that they present service providers. Swedberg (1999) has suggested 
Ericsson's mobile location solution to customize personnel communication services through the mobile 
phone or other mobile devices. The location-based services are categorized by type of application, 
which are information services, tracing services, resource management, navigation and also map 
services. Multimedia networking has become widely used in 1990 and there is an increasing demand in 
supporting the usage in wireless in environment (Biswas & Hopper, 1995). Wireless networks have 
utilized a client-server approach to the development of wireless network location services. The location 
services client is representative of location service applications that either reside within the wireless 
network including mobile station or may reside outside the wireless network. These clients are capable 
of requesting location information or network positioning assistance information from the wireless 
network. 
Mobile Fleet Management Application 
Fleet management is a discipline of tracking, maintaining, and otherwise managing a fleet of vehicles 
in an organized manner. These include organize all contact information on drivers, employees and 
customers, track all details on each accident, claim or traffic violation, manage parts inventory and 
automatically generate and print work orders. 
Huiberts (1 989) claims that mobile communication has been increasingly important to Truck Company 
as more companies get the maximum profit from the communication system. In addition, McLellan et. 
al., (1992) stated that the mobile operation can help to: 
i) minimize response time; 
ii) increase the capacity of goods delivered; 
iii) improve the service to the customer in the form of information on where the response 
vehicle is at any given moment; and 
iv) maximize the use of resources (vehicles and personnel) available. 
Silva and Mateus (2003) has work on modeling a mobile location-based services (LBS) application 
using wireless communication network infrastructure. The objective of this application is to assign a 
taxi to each mobile user based on optimization and simulation. On the other hand, the application can 
enable the fleet managers to view and interact with their entire mobile fleet using the Web or wireless 
Internet, where they can track mobile user's location and movement on map. Prasad et. al. (2002) has 
developed a mobile fleet application system that runs on different workstations and hand-held devices 
as a distributed mobile system on a wireless network. This system has three major components, which 
are the Web and Data Center (WDC), depots and trucks. A user may connect to the WDC to request 
delivery of a package and give information pertaining to the package such as where the package can be 
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picked up and where it should be delivered. The WDC passes the information to the depot, which 
schedules the pick-up. Using the wireless communication, the truck will arrive according to the 
schedule and take the package to its destination. 
McLellan et. al., (1992) has introduced the NavTrax system which is a dispatch type Automatic 
Vehicle Location and Navigation (AVLN) system. This paper describes that the NavTrax has three 
main subsystems, namely, the in-vehicle subsystem, the communication subsystem and the dispatch 
centre subsystem. 'The in-vehicle subsystem performs specific functions such as position and location 
computation, status determination and reporting to dispatch office and receipt message from central 
dispatch. The communication subsystem has employed UHFIVHF technology. However, they planned 
to implement cellular technology. The main functions of dispatch centre subsystem are to collate and 
display information of controlling the fleet. 
111. METHODOLOGY 
The methodology of the system consists of three phases namely, define requirements, analyze 
requirements and validate requirements. 
There are as follows: 
A. Define Requirements 
This phase is the initial phase on development of requirement model that emphasize on gathering data 
requirements. There are two types of fact-finding used which are informal interview and background 
reading. Informal interview has been conducted with the main owner of the system which is PDB sales 
executive. The background reading technique has been obtained by referring to the user manual from 
the working procedure. In addition, the informal interview has been supported with a set of 
questionnaires that has been given to the identified users. 
B. Analyze Requirements 
In this phase, the requirements of the M-FLEP have been transformed into UML model. There are 
many ways to document the requirements for an information system. UML created by Booch et al. 
(1998) is a language for specifying, visualizing, constructing and documenting the deliverables of 
software product. It enables stakeholders that are involved in software development document and 
describe the software in standard way. The UML diagrams involved are as follows: 
i. Use Case Diagram 
ii. Activity Diagram ... 
111 .  Sequence Diagram 
iv. Collaboration Diagram 
v. Class Diagram 
Besides, list of requirements to show the functionalities of the system was also identified. All the 
diagrams constructed were assumes syntactically correct. This has been ensured by the UML Computer 
Aided Software Engineering (CASE) tool which is Rational Rose. 
C. Validate Requirements 
The horizontal prototype was used to validate functionalities of mobile fleet management system for 
petrol transportation. The horizontal prototype is a high level prototype that specifies the basic 
functionality of the system (Jozo Dujmovic 1999). The functionality will be specified in graphical user 
interface screens, interfacing of modules, order of execution and works with sample data. The goal of 
horizontal prototype is to refine unclear requirements from the system. The prototype has been 
developed for mobile fleet management system is using Microsoft Front Page 2000, Active Server 
Pages (ASP) and Desktop Pocket PC Emulation. The aim of validation is to identify and correct all 
errors occurred regarding the incorrect or inconsistency information. 
IV. FINDINGIRESULTS 
A. UML Diagrams 
The result of the research which is the requirement model was represented using UML notation. The 
following diagrams have been modeled. There are: 
i. Use Case Diagram 
The use case diagram has three (3) primary actors, namely customer, clerk and sales executive. There is 
one ( 1 )  secondary actor which is PDB Profile Database. There are eight (8) use cases which are 
request petrol, view order list, manage delivery, view schedule, 
arrange schedule, manage stock, generate invoice and authenticate 
user. The use cases identified has been packaged to show the modules involved. There are three (4) 
packages which are user authentication, order management, delivery 
arrangement and stock management. Figure 1 and 2 shows the use case diagram and packages 
involved. 















Fig. 1: Use Case Diagram for M-FLEP 
ii. Use Case Specification 
Use case descriptions provide detail descriptions of the interaction between the actors and the system. 
There are eight (8) use case descriptions based on each use case identified. The use case specification 
includes the basic description of normal flow, exceptional flow, and alternative flow. The use case 
specification also defined the pre-condition, post-condition and constraints of the use cases. 
iii. Activity Diagram 
Activity diagram is important to define the workflow of the business activity. There are four (4) 
activity diagram has been modeled reflecting the four (4) modules that has been defined, which are user 
authentication, order management, stock management and delivery management. 
iv. Class Diagram 
There are fifteen (15) classes have been defined for M-FLEP. The classes have been grouped into three 
(3) stereotypes, which are boundary, controller and entity. Figure 3 shows the M-FLEP Class Diagram. 
Fig. 3: Class Diagram for M-FLEP 
v. Interaction Diagram 
Interaction Diagram consists of sequence and collaboration diagram. There are twenty (20) sequence 
diagrams and twenty (20) collaboration diagrams have been modeled for M-FLEP which is considering 
the normal flow, exceptional flow and alternative flow of each use cases identified. Besides, the list of 
functional requirements also has been constructed. There are twenty five (25) functional requirements 
documented for M-FLEP. There are as Table 1 .  In Priority column, M refers to mandatory 
requirements that the system must be fulfilled. 0 is refers to optional requirements that the system may 
do and D is refers to desirable requirements that the system is preferably should do. 
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V. M-FLEP Prototype 
M-FLEP prototype has been developed using HTML and ASP scripting language. In order to validate 
the requirements, testing script has been constructed based on the use case identified to the user. 
Changes have been made iteratively based on the user comments. Figure 4 shows the sample interface 
using Desktop PC Emulator. 
Fig. 4: Sample of M-FLEP Interface 
In this study, the following guidelines was considered in designing the user interface for mobile 
application. There are: 
Design for small screen 
Avoid scrolling too much 
Use thumbnail or navigation links 
Design for speed 
Put the right content on page 
Present the most important information first at the top 
Optimize the reading process 
This research has been adopted as the guidelines in designing the interface of M-FLEP. 






M-FLEP REQ 01 
M-FLEP-REQ-01-01 
1 M-FLEP REQ 02 1 REQUEST PETROL 




4. 1 M-FLEP-REQ-02-01 I Customer can make request by entering request petrol 
5 .  
6 .  
Requirement Description 
AUTHENTICATE USER 




log into the system. 
User can select Reset option to reset the user name and 
password field. 
An error message will be displayed if the user enters 
-1 





Customer can view request that has been made. 
A confirmation message will be displayed when the order 






( deleting the customer order. 1 
10. 1 M-FLEP REQ 03 04 
11. / M-FLEP-REQ-03-05 
I M-FLEP REQ 04 1 SEARCH ORDER 
12. 1 M-FLEP-REQ-04-01 1 Sales executive can search order request from customer / M 
M-FLEP-REQ-03-01 
M-FLEP REQ 03 02 
M-FLEP-REQ-03-03 
Sales executive can delete customer order. 
A confirmation message will be displayed to confirm 
Sales executive can view list of order request from 
customer. 
Sales executive can select customer name to view details. 












M-FLEP REQ 05 
M-FLEP REQ 05 01 
M-FLEP REQ 05 02 
by customer number. 




M-FLEP REQ 07 MANAGE STOCK 1 
M 
VIEW SCHEDULE 
Sales executive can view delivery schedule. 
Sales executive can print delivery schedule. 
Clerk can search available lorry status by plat number. 
Clerk can view available lorry by specific plat number. 
M-FLEP REQ 06 03 











23. 1 M-FLEP REQ 08 01 1 Clerk can search by order number. 
24. 1 M-FLEP-REQ 08-02 1 Clerk can view custimer invoice. 
Research's Summary 
M-FLEP-REQ 07 01 
M-FLEP REQ 07 02 
M-FLEP REQ 07 03 
M 
M 
The objectives of the research are to design, test and validate a requirement model for mobile fleet 
management system that includes diagrammatic and textual description using UML that meets the 
requirement of user of PDB's fleet management system. The prototyping of the system and the test 
script was adopted for requirement model validation. The requirement model that produced in the study 
will become as a guideline for the interested system developers to produce mobile fleet management 
system in the future. Moreover the requirements can be referred not only to mobile application 
developer, but it can also be referred to web based application developer in order to develop a well 
established system. 
25. 1 M-FLEP REQ 08 03 1 Clerk can print the customer invoice. D i 
Constraints and Limitations 
Clerk can search fuel stock by date. 
Clerk can view stock available by specific date. 
Clerk can enter new stock. 
There are several problems encountered during development of M-FLEP. Although the objective of 
designing the requirement model is achieved, some limitation still occurred. The constraints and 




The prototype system is not fully function, due to time constraints in developing the prototype. 
However the research manages to cover the horizontal prototype. 
The scripting limitation of Hypertext Markup Language (HTML) cannot support the mobile 
technology in the development of user interface. The system developer has to define the 
appropriate mobile technology language such as Wireless Markup Language (WML) in order 
to ensure the smoothness development of mobile user interface. 
This study only conducting interviews and prototype validation among respective sales 
executive of PDB. Due its focus to provide generalized functions for PDB's executive and 
stakeholder it should include other party that involve in the business. 
Recommendations for Future Research 
The following recommendations are forwarded to facilitate the constraints and limitation of the study. 
It is hoped that a complete requirements of mobile fleet management system can provide the 
tracking of the transportation of tanker using GPRS technology. This scope can be enhanced 
by future developer. 
The development of mobile fleet management system should be developing using the 
appropriate development tools such as WML, in order to ensure the smoothness development 
of mobile user interface. 
It also suggested that the future research should use brainstorming technique apart from 
interviews. A lot of participants can be involved in the discussion by using the brainstorming 
technique. 
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